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Section T15

REAR SERVO AND ACCUMULATOR

The rear s2rvo and accumulstor {tee Fig. T54) com-
prises an assembly of pistons and valves, housed in
aluminiurm allay castings which are secured o the
gearbox bottom face, adjoining the [ront servo. The
fear servo i applied mechanically by o pair of col
springs and released hydraulically by main line oil
pressure. A steel steap, balted to the serve houosing.
relains the springs.

Operation

The rear serve actuates the rear band which holds
the rear clutch drum when the selector lever s an
Range 2, and is ustilised also to absork an amownt of
rear cluich apply oil in Range 1 or 4,

Mormally, when driving in Range 3 or 4 o sprag
clutch assembly holds the rear drum during first and
second gpears thus giving the necessary gear reduction
as required, When the car 2 on “overrun’, the near
wheels and propeller shaft sttempt to drive the engine
but the spmg clutch freewheels and makes this
inefMective.

In Range 2 it is desirous to have engine braking,
soh in order o facilitate this, main line pressure to the
rear servo 65 cul off. The coil springs then apply
sufficient pressure 1o hold the friction band securely
arpund the drum, thus holding it stutionary. A small
flap walve is fitted 1o the rear 2erve, in the hydraolic
line. This has the effect of slowing down hand applica-
tion, or conversely speeding up band release.

The rear clutch accumulator (see Fig, 7540 15 a device
which assists in the smooth appleanon of the reas
cluich under varying throttle conditions in Range 3
ond 4. Due to the varying torguee loads to which the
rear clutch is subjected, some control over the applicn-

tion 15 desirable. For example, with light throtile con-
ditions the rear clutch can be applied with a minimum
of pressure, on the other hand, with higher throttle
openings, The clutch cin be appled with preater oil
pressune.

Accumulator pressure s el to the rear of the
gccumulator piston, The pressure is controlled by TV,
pressure acting on the primary and secondary valves
and sprimgs in the vilve body.

When rear clutch apply il 15 applicd during the 2-3
shufft, ol 15 fed to the cluteh piston and to the accomu-
lacwr. Tnitially, the cluich piston is lorced against the
clutch release springs and the accumulator piston
remisins stationary. During this period the rear ciuich
apply pressure s lower than the accumulator pressure,
When the clutch piston reaches the end of s [ree
travel (clutch plates nol yel fully engaged) the rear
clutch apply pressuere riscs until ot i the sume as the
gecumulator pressure and the equivalent sccumulator
spring pressure, This is the pressune required to give o
smooth shift ot that particular selected  throatle
QpLening.

The rear clutch apply pressure which, in atlempling
to build up above sccumulator pressure, forces the
accumulntor piston buck, causing the accumulator oil
10 exhmust, The reir cluich apply pressure cannot
build up untl the secumulator piston reaches the end
of its travel. In this period the shift will bave beci com-
pleted and until the rear clutch apply pressure builds
up Lo main line pressure it has no effect upon the shift.

Rear serve and accumulator — To remove

The rear servo can be removed independently of the
front servio, but us removel necossitales slickening the
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FIG. T54 REAR SERVO AND ACCUMULATOR—OPERATION

1  Accumulator oil 6 Accumulator piston spring :II?

2 Hear servo spring 6 Accumulator piston

3 Rear serva inner spring 7 Rear band release oil inlat 12

4 Rear servo piston 8 PRear clutch apply oil inlet 13
B8 T.V. all inket
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front servo escuring screws it & advisable to remove
both servos together as explained in Section T14—
Front servo.

If fault diagnosis has indicated that the rear servo
unit may be defective, it should be checked as described
under “Rear servo and accumulator — To test’, in
order to determine which part is at fault before dis-
manthng and inspecting,

Rear servo and accumulator — To dismantle

Unscrew the four sctscrews which secure the valve
body to the accumulator body then lift off the valve
body. The primary and secondary valves are held in
position by a plug which- i3 in turn secured by a
crimped-ended pin. [t is not necessary to dismantle the
vilve body,

Dismantling of the servo par of the servo and
accumulator assembly ks best carried oul using special
tool RH 7776 1o compress and relense the inner and
guter servo apply springs. Do not unscrew the two
sirap retaining sefscrews until the springs are held
captive by the tool.

Secure the tool in an upright position in a vice.

Fit the assembled unif on (o the base pegs of the
tool (see Fig. T35) then screw down the centre screw
until it abuts the strap.

Unscrew the strap retaining setscrews then slowly
release the cehtre screw until the two servo springs are
no longer under tension.

Remove the strap and springs then il the assembly
off the toal pegs.

If the specinl tood is not available, the assembly may
be positioned upright under 8 hand press, then the
press ram lowered until it just touches the retaining
simap.

Mote Do pot exert any force on the sirap, other-

wise it may becomeidistoried.
-The servo may then be dismantled as previously
described,

Push in the band actuating rod until the servo apply
piston protrudes from iis bore,

Remove the assembly piston and rod.

With the assembly again fitted on to the pegs of the
apecial tool, remove the two setscrews which secure the
accumulator body to the serve body; remove the
aecumulator body from the ool pegs.

Separate the two bodies and discard the gasket.

Mote The bodies are a slight interference fit and

should be carefully separated using a sofi-
headed mnllet,

Remove the accumulator spring and piston from the
accumulator body.

If the operating lever is to be removed, withdraw the
split pin, slide out the clevis pim, remove the operating
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lever from the lugs then slide out the eightesn needle
rollers.

Rear servo and accumulator — To inspect

Thoroughly clean all parts wiing a clean, filtered
clenning fluid and a brush, then dry off the parts using
compressed air,

All oil passages must be washed and blown through
with compressed &ir to ensure that particles of dirt do
nal remain which may eventually reach the comtral
valve unit.

Do not remove the piston rings except when it 15
necessary Lo clean the nng grooves, careless handling
of the rings can caose them o distort.

Check the permanent plug for secunity-in the junc-
tion body.

Chisck that the primary and secondary valves are free
to move in their bores,

FIG. T66 DISMANTLING THE REAR SERVO

3 Tool pin
d Comprassing tool

1 Retainar
2 Outer spring
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if it 15 considersd necessary o remoave the valves and
springs, file or saw off the head of the securing pin then
withdraw the pin.

Remove the end plug, secondary walve and spring,
then the primary valve and spring.

Lnspect the valves and valve bores for scoring. Small
marks may be removed from the valves with a hard
Arkansas stone.

Do ot attempt to remove score marks from the
valve body bores; if either the valves or body bores are
badly scored, a new valve body assembly should be
fitted

Examine all springs for distortion or broken coils.
Examine all tapp=ad holes for damaged threads, par-
ticularly the ones which receive the strap secunng sel-

1 F ] 3 4 b

24 23 22 A

18 4
FIG. T56 REAR SERVD AND ACCUMULATOR—EXPLODED

screws ! due consideration should be given g0 the load
imprased on these threads when the servo is aching
under oil pressure

Examine the retaining sirap for gracks, particalariy
al the bends.

Exumine the piston rings for wear or breakage, also
check Tor excessive side pluy in the piston ring grooves
{see Dimersional Dara),

Examine the servo and accumulator body bores [or
excessive wear of score marks, I esther body is con-
sidered to be unserviceable, & new serve and accumu-
lator umit assembly should be Atled. Check the fii of
the servo body in the accumulator body; if the slight
interference 1 cannol be maintained a new servo and
sgrcumulator unit assembly should be fitked,

13 12 n i g2t

1 Setscrew 8 Splir pin 17 Accumulator piston

2 Plain washar 10 Chevis pin 18 Accumulator spring

3 Setscrew 11 Actueating lover 18 Primary valve spring

4 Rear servo body 12 Needle roller bearings 20 Primary valve

5 Spring retaines 13 Accumulator body 21 Secandary valve spring
6 HRear sarvo outer spring 184 Valve body 22 Secondary valve

T Rear servo inner spring 15  Scraw 23 Plug

8 Rear servo piston 16 Gasket 24 Retaining pin
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Examine the restriclor valve in the bottom of the
servi release chamber for security,

Using & surface plate and enginesr’s blue, examine
the mating faces of the accumulator body, valve body
and junction body for warping.

Small burrs may be removed, particularly eround the
setacrew holes, IF 2 component is sufficiently warped
o allow excessive oil leaks, it should be renewed,

The clevis pin and the bore of the band operating
lever should be examined for excessive wear,

Fit the clevis pin and needle rollers into the bore and
check for excessive play. IF wear is apparent, renew the
parts.

Check the fit of the clevis pin in the lups on the body.

Rear servo and accumulator — To assemble

Assemble the rear servo and accumulstor as Follows
(see Fig, T56).

Fit the needle rollers into the bore of the operating
lever, retaining them in position with petroleum jelly.

Fit the assembly of lever and rollers into the lugs on
the body; fit the clevis pin.

Retain the clevis pin with a new splin pan.

Lightly o1l the accumulator body bore then fit the
accumulator piston. Ensure that the paston enters the
bore squarely, 10 avoid damaging the bore with the
prston nag; push the plston o the bomtom of the baore.

Uzing the pision rod, align the paston bore with the
bore in the accumulator body.

Fit the accumulalor prston spring.

Fit a new gasket on to the serve body mating face,
ensuring that the gazket is correctly positioned relative
to the band release hoke.

Fit the servo body (o the accumulator body, agan
positioning the oil hole, then fit the setscrews and the
thin plain washers; torque tighten the setecrews (see
Divverisional Date).

Lightly oil the bore of the servo body and the band
aviuating rod,

Enter the rod into the bore of the accumulator
piston, then, ensuring that the servo release piston
ring enters the serve body bore squarely, push the
piston and rod assembly into the servo body.

Fir the mner and outer springs.

Fit the assembly onte the base pegs of the special
tool.

Fit the strap onto the top of the springs.

Turn the tool cenire screw clockwise wntil the
springs are compressed sufficiently to allow the strap
refaining setecrews to be fitted. Fit the selscrews and
torque lighten them, then remove the assembly [rom
the peps of the special ool
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Mote If the special tool is not avnilable, & press may
be used, reversing the procedure adopled when
dismantling,

Il the primary and secondary valves have been
removed, they should be fitted into the valve body
together with their return springs. Lightly oil the valves
before entering them into the valve body: ensure that
they return under spring pressure when pushed from
the secondary valve end.

Fit the end plug and a new relaining pin; the end
of the pin showld be crimped to hold it in position,

Fit the valve body.

Fit the junction body.

Evenly tighten the setscrews then torguee load them,
Note Do not gse jointing compound betwesn the

accumulator body fmce and the valve housing
and junction body faces.

Rear servo and accumulator — To test

The rear servo and accumulator can be tested func-
tionally only by using a specinl test mg or by fitting
the unit to the gearbox and carrying out o road test.

Movement of the pistops and freedom of the valves
in their bores can be tzsted by applying an air pressure
of approximately 70 Ibfsq. in. (4.9 kgisq. cm.) to
specified oil ducts and observing the movement. How-
ever, internal leaks or sluggish walves will not be
revealed by these tests,

FIG. T57 REAR SERVD AND ACCUMULATOR
AIR PRESSURE TEST POINTS

1 Main line oil port 3 Rear cluteh apply oil port
2 TV. oil por 4 Rear band release oil port

T3
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Apply air pressure to the band releass duct {zee Fig.
T37); the operating rod should move into the cylinder,

Apply air pressure to the rear clutch apply. oil duct;
the accumulator piston should be feit to move.

Apply nir pressure to the main line oil duct; the
primary and secondary valves should be heard to
move in the valve body,

Rear servo and accumulator — To fit
Il, as sugpested wnder the heading *Rear servo and

accumulator — To remove’, beth servos were removed,

at this point they should be fitted to the gearbox as

described under *Front and rear servos — To Bt in

Saction T4,

When the servos have been fitted to the gearbox, set

the bands as described in Section T14. i

Note I the front servo has been removed from the
gearbox, the front bind setting must still be
checked after the servos have been secursd io
the gearbox casing,

DIMENSIONAL DATA FOR
SECTION T15—REAR SERVD AND ACCUM ULATOR
DESCNIPTION DIMENSION “%ﬁﬁml AEMARKES
DIMENEIDN
Rear serva booster pision ring 0-002 in. 1o 0-007 .
P {005 mm. o 018 ) —— -
Side clearancs of riskr Servo 0008 . ao 0003 kn 0005 i
boosier piston rimg in pEsion (0,13 mum. 1o 0,08 mam.) (0,03 mem.} e
Eroov,
Accumulzior piston spring—fes 1625 in.
fength, (9607 mim) [Farie Ll
I5 ik
?nnﬂ h h:! m? (6.8 kg ) — i
Accumulator piston Ting gap. 002 Im, oo D07 IR
(0,03 men. 10 3,18 mm,) A —_
Sule clearance of sccumulalor 00005 in. bo B0025 in, 0HES in,
ring in pi&bon groowve (OGS e 10 0,06 mm. ) AT ER ] _
Compensalor spring—Ired kngth 14521 im, (zpprox.)
(9,62 mam) (approa} —— ey
COMpcs 40 1. 1o B b,
Iﬂ'lu:lh tﬂ 2562 . (18 kg b 36 kp.) — e
mm,}
Hear servo spring=free lengih, 4-343 |m,
(11,03 gm.} ana Rl
ui ress 116 b, 11 o o 130 15, 1] o
r:'éiwh o 2:El 52,9 kg, o 59.3 kg i —
Lever clevwis pin clearance in Q=002 in. do 0-0045 k. -0 i
needle foller bearings. (0005 mm. bo 107 mem) 015 mm.) —
Primary valve apring—Fres lengih -8l s
(1084 . ) ) o
Lowdl required 1o reduce spring i b, 10§ or. o I Tb. 13
gt 0 0383 i 03 s | (075 by o ogd gy T —- —
Primary valve cleamnce in valve O-0010 im, v 0-0018 im, 0002 ini. Flenew 1 i
body, (0,025 men. g0 0045 mm.) (0.0 . mlﬂ?‘w g
wal 1 108 i
=i gl - - -
Load ired i red i Glb 1 . ln, 11 i
hw.hmqtl:ﬂ-ﬁm in. {Jﬁ!ﬁ {16 htmm 10t kp) o S—
Becondary walve cleamance in 00000 in. 1o 0-D0LE &n. CHHZ im. Ranew v i
valve body, (00025 mm. o G045 mam ) (0,05 men) ﬂmmr_“ i

ST OF L
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DESCRIFTION DEMERSI0N Fn?::l"'é:ls::l HEMARKE
Demensional Davta—coadtmned

Selscrews = accumilator body
Lo fear servo body,

Selscrews — Fethlner bo accumu-
latar body.

EHII'HH—.H.IM body to rear

Setscrows — rear serve to poir-
boo case.

Setscrews — junction body o
BeErbox case

Torgue ¢ o begwesn 16 |k, 1T,
and 1B b0,

(221 kpne and 2 4% kgm.)

Torque tighien to befwesn 16 (kT
and 18 bR

(2,21 kgm. and 249 kgm.)

T ;

Wlﬁdth::‘lhlll}fn 1o between 3 ThoA
(04! kgm. and 0,55 kgm.)
Torgue tlighien to between 29 1bfi

and 31 Thn.

(4,00 kgm, ard 4,42 kgm.)
Torgue tighten to berwesn 29 ki,

and 32
(4,01 kgm. and 4,42 kgm.)
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Section T16

REAR OIL PUMP AND GOVERNOR

Rear pump

The rear pump (see Fig. T58); is a displacement pear
type of pump, mounted on the lower face of the gear-
box casing and driven by the transmission. The pump
driving pear is mounted on a Aexibly driven shaft and
meshes with a larger annulus gear which itsell rotates

in the pump casing. The pumnp inlet and outlet ports
pre separated by a crescent shaped projection of the
pump casing which also forms a scal between the
periphery of both gears. A Aat piate secured by four
setscrews senls the chamber.

The governor is mounted on a flange which s
secured o an extension of the pump driving shaft.

FIG. TEB REAR PUMP AND GOVERNOR

1 Piston ring type seals 4 Driven gear B Delivery port
2 G Weight & Driven vane 5 inteke pipa
3 G1 Valve & Driving dog 1 GZ Valve

7T Annulus gear

™




Workshop Manual

Rolls Royea Selver Shadow & Bentfoy T Senes

Chapter T
Operation — Rear pump

4l is drawn through an inlet pipe which propecis
inksx the sump filter. Upon entering the inlet side of the
pump, the oil is carried in szaled pockets between the
gear testh then discharged through the cutlet port from
where it flows, via a pipe, to the front servo.

Governor

The governor (see Fig. T3, comprizes a small iron
casting bolted to a flanpgs which in turn 5 pinned to
the ol pump drive-shaft. The casting houses two
steel valves, the Gl valve and the G2 valve, The G2
valve works in & sleeve which is retained io the casting
by & plate and two setscrews; the Gl valve operates
directly in its bore in the casting and has a weight
secured o its outer end.

Operation — Governor

Oil iz fed to the casting through a stationary sleeve
which is a close fit around three annolar grooves, thess
are sealed from each other by four hooked nng s=als,

B MAIN LINE PRESSURE
B GOVERMOR PRESSURE 1
B GOVERMOR PRESSURE 2 -

FIG. T59 GOVERNOR OPERATION

1 61 Weight 3 G2 Valve
2 G Valve 4 Oil sealing ring

From the annular grooves the oil Aows through drili-
ings to ports which are controlled by the two valves,
(see Fig. T5%),

The valves are balanced by metered oil pressure
which tends to hold them in, and centrifugal force
which tries to mowve them out. Each valve attains
equilibrium when the centrifugal force equals the
opposing oil pressure, and as one governor weight s
heavier than the other, the governor delivers two
pressures, both of which are functions of road speed.
Ol at these pressures, termed Gl pressure and G2
pressure, flows through drillings in the sleeve to pipes
leading to the contrel valve unit, G pressure builds up
quicker than G2 pressure because the Gl governor
valve and weight is heavier than the G2 valve.

Rear pump and governor removal

When removing the rear pomp and governor, it is
unnecessary to remove the gearbox from the car, Drain
the ol from the gearbox as described in Section T2—
"‘Bervicing” then remove the following units,

Sump and side cover (see Secrion T,

Control valve unit and parking brake bracket (gee
Section T12).

Fronl sarve unit {see Section T4

Rear servo and accumulator (see Seciion T15),

If only the governor i o be removed, it is nol
necessary Lo remove the serve units.

Governor — To remove

Scribe correlation marks on the edge of the governor
drive flange and the governor body to epsure correct
assembly, then unscrew the two retaining sefscrews and
separals the governor assembly from its driving flange.

If the gearbox has been removed from the car, hold
the output flange to prevent the governor from turning
whilst the two setscrews are remaoved,

Rear pump and governor — To remove

Withdraw the pump-te-front servo oil pipe.

Fotate the output shaft until the large governor
weight faces toward the front of the gearbox. Unscrew
the iwo retaining seiscrews then withdraw the pump
and governor assembly from the gearbox as shown in
Figure THO.

Rear pump and govermor — To dismantie

Dismantling of the rear pump, and governor &
limited to the procedure described in the following
paragraphs. I wear or damape should necessitate the
renewal of a parl not covered by thess dismantling
instructions, either the pump or governor must be
renewed as & wnit.




Printed in England

Judy 1571

T.5D. 2474

Ralls-Royce Silver Shadow & Rantiay T Series

Workshop Manual

When rencwing a pump, the bronee driving gear on
the cutput shaft must be examined for wear; i wear is
considered excessive ar the gears are noisy on o subs
sequent road test, renew the gear (sev Seciion TI0-
Reverse aszembiy).

Governor — To dismantle

The only parts which can be removed (rom the
governor assembly are the oil sealing rings, the G2
villve and sleeve and the hardened steel washer which
is sitwated ut the bottom of the G2 valve steeve bore.

The G2 valve can be drawn from ils sleeve afler
removing the retaining plate as shown in Figure T61,
but the oil sealing rings need not be removed unless
they are worn or damaged,

If the G2 valve i unserviceable, a new G2 valve and
sleeve assembly may be fined, but i a Gl valve is
unserviceable a new povernor assembly must be fitted
as the G werght should not be remaoved,

Rear pump — To dismantle

Linscrew the four seiscrews which retain the cover,
Lift ol the cover then remove the annulus gear.

Rear pump and governor — To inspect

Thaoroughly clean all the components, Aush out the
oibways with clean paraffin and blow through them
with compressed air. Examine all parts for cracks,
burrs and other damage.

Governor — To inspect

Check the mating faces of the governor and driving
flamze with engineer’s blue; il either Face is distorted,
renew the complete assembly as the surfaces must not
be scraped or lapped.

Wear of the governor tower 1 unlikely, but if signs
of rubbing are evident, it should be inspected in con-
junction with the bore of the parking brake brockel,
Wear of this nature 13 wsually caused by the tower
running eccentricilly. Details of the run-out check and
methods of rectification are given under *Governor —
To fit".

Check the oil scaling rings for freedom or excessive
clearance in their grooves,

Ensure that the Gl and G2 valves operate (reely;
they should be heard to move s the governor assembly
i5 gently shaken from side o side,

Rear pump — To inspect

Check the governor driving flange pin and the
Mexible drive retaining pin for sscurity.

FIG. T60 REMOVING THE REAR PUMP
AND GOVERNOR

1 Resr pump and govesnor assembly
2 G1 Woeight

Failure of the fexible drive 5 most unlikely, there-
fore the considerable amount of axial movement and
the amall radial movement between the stée] driven
gear and the flexible drive can be considered normal.

Check the mating faces of the pump cover and body

FIG. T61 REMOVING THE GZ VALVE
AND SLEEVE
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FIG. T62 FITTING THE GOVERNOR
OIL SEALING RINGS

with enginesr’s blue. Small burrs may be removed bul
the joint faces must not be scraped or lapped otherwise
the machining marks, which help to make an oil

e

sl

LTI

e

FIG. TE3 FITTING THE OIL PUMP
ANNULAR GEAR

Ti0

tight joint. may easily be eliminated.

Examine the annulus pear pocket and PUmP cover
for wear. If the scoring in the pocket is severe and likely
to affect the pump performance, renew the pump. IT
the oil pressure is found to be low during fault disgnosis
tests, this should be used as a guide when assessing
scofe damage.

Inspect the gears for worn or damaged tecth and
check the oil inlet pipe for security in the pump body.

Cheek the inside face of the crescent shaped segment
for signs of fouling by the iner gear teeth. IT scoring
is heawy this s an indication of excessive wear in the

drive-shalt bushes; in cach case the pump should be
remwed.

Rear pump and governor — To assemble
Lubsicate all working parts with clean gearbox ol
prior to assembly.

The imporiance of cleanliness is emphasized, but
¢loth should not be used for clzaning purposes owing
ter the danger of Aufl entering the control system and
fouling the valves.

When pszembling the rear oil pump and governor,
attention should be given to the torgue lightening
fipures and Ais and clearances given in “Dimensional
Data’ at the end of this Section.

Governor — To assemble

Fit the oil ssaling rings to the povernor tower using
the special ool (Part Mo. 25037 T1002-5) as shown in
Figure TEL

Interlock the ends of the rings.

Fit the steel washer into the governor body, then the
G2 valve and slesve. Ensure that the small recess in
the slecve alignd with the slightly larger recess in the
governor body.

Fit the reteining plate, ensuring that the dowel in
the plate lines up with the two recesses previcusly
deseribed, Fit the two selscrews with new tab washers.

Torgue tighten the screws then lock them with the
tab washers.

Rear pump — To assemble

Fit the annular gear to the pump body, noting that
the chamfered edge of the gear is to be fitted toward
the bottom of the annulus gear pocket (see Fig. T67).

Fit the pump cover and four selscrews; torque
tighten the screws.

Check that the drive-shaft end fAoat is within the
limits given in ‘Damensional Data’.

The pump should be free to rolale smoothly and
easily.

If rig testing [=cilities are available, the pump should
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be checked for flow and pressure (ser Dimeensiomal
Dazra).

Before fitting the governor to the pump fAange, the
flange face must be checked for swash, using o dial
test indicator. Rotate the pump shalt several times
and check that the amount of swash, i any, 15 within
the limits given in ‘Dimensional Data’. If i1 is outside
these limits, renew the pump,

Governor — To fit
Mount the governor onto the driving flange and il
neither of the units have been renewed. ensure that the
corredation marks coincide; iF a new wnil is being
fitted. it should be marked afler the run-owl check
described in the following paragraphs, Fit the two set-
screws and washers; torque tighten the setserews,

Using & dial tes1 indicator as shown in Figure T64.
check the run-oul of the povernor tower us follows,

With the siem of the indicator contacting the tower
approximately | in. (6 mm.] from ils outer end,
rodate the shaft several times. IF the total run-ouod
excecds the limits given in *Dimensional Data®, remove
the governor from the drive fange, turn it through 180
degrecs and fit, then again check the run-out, If the
run-oul 15 still excessive, fit 0 new governor. IF this
does not bring the run-out within the limits, the rear
pump and the governor must be renewed.

Afer satisfactorily completing the check, apain
scribe the correlation marks on the governor and pump
fange.

Fit the remainder of the units by reversing the pro-
cedure given for their removal (see Secrions T, T12
and T4},

Rear pump and governor — To fit

When both the rear pump and govermor have besn
removed from the pearbox, the assembling and check-
ing procedure is similar 1o thal given snder *Governar
= To fit’, It ts, however, easier to check for swash and
run-out before installing the combined assembly into
the gearbox; in such a case the dial test indicator
should be mounted onto the pump body (see Fir, TH5).

Afer completing the check, ensure that the mating

surfaces of the gearbox and oil pump are free from
burrs, especially around the setscrew holes, then, with

the Gl weight facing the front of the gearbox, fit the
assembly, at the same time slightiy rotating the
povernar to mesh the gears.

Frt the two retaining setscrews and flat washers;
torque tighten the screws.

Fit the remainder of the unils reversing the pro-

FIG. T64 CHECKING GOVERNOR TOWER
RUN-OUT

FIG. T65 CHECKING THE PUMP FLANGE
FOR SWASH

Tial
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cedure given for their remaval (see Secrions T/, T12,
Serviceahbility check

After pverhaul or fault rectification, replenish the

T14 and T15).

gearbox with oil then carry out & road test. Pay par-
ticular attention Lo that part of the test which led to
the diagnoss of the orginal fault. Detalls of the tests

are given in Section T2—"Bernicing’.

DIMENSIONAL DATA FOR
SECTION T16— REAR PUMP AND GOVERNOR

DESCRIFTION

DAMENSION

PERMISEIELE
DIMENFION

REMARKS

Ol sealing rings side cleamnce
in governor tower grooves,
Rings closed gap (buii clear

anoE).
Covirnor 1OWer rims=out.
Cipvernor drive fange swash,
Pump idrive — shaft end floni.

04l pump gear hacklzsh.

Seiscrews — (Sar pump o gears
hox casimg.

SERCTEWS = TUAT [RiMp Cover io
rear pump body.

— governor body 1o
pump drive Bange.

Setscrews — (G valve retaining
nabe to governor body.

Backlash — mear pu driven
gear nnd bronee dry Eear,

CH000 . o O-001& .
(OU01S mm. to 0080 mame)

CrlMES i, B DHOZS iy,
(0,13 ey, 1o (5 men

0-00% in. maximum
{0,183 mm. masimum]j,

0=001 in. maximim
{0,025 mi. maximum),

{-0003 im, 1o 00033 in,
{203 mm. to 0064 mm. )

0004 in. do 0008 m
010 mme to 0,20 mm.)

mnd 18 .
(221 kpm. and 4% kgm.)

amd 1
(0,11 kgm. and 1,38 kgm.)

ard |
{1,011 kgm. and 1,38 kgm.}

and 4 I 0t
{041 kgm. and 055 kpm.)

=000 i 1o O-DES in.
10,28 mm. to 0,38 mm,)

Torgise I:iqttﬁu e betwesn 186 |b.fL.

Torque tighten to between 8 (b0
=t {:E.I'L

Tompue tighten to betacen B (B0
ﬂﬁ.l‘l-

Torgue tighten to between 3 i

003 in.
(0,08 mm.]

O30 in
(4,51 mm.]

0-0043 in,
(0,005 mmm.}

012 i
0,30 mm.]

00109 En.
(0,48 mm)

—

Check in 1-187% in. (30,16

mim.) dikmeter minimum bore.

Renew pumg il outssde limis.

REAR OIL PUMP RIG TEST PERFORMANCE

PFUMPF A.P.M.

LiNE PRESSURAL

LUINE FLOW

00 60 Tofsg, in, (4,22 kg/sg.cm.)

b gallon {1,373 Iatres) m 70 secomds (mimimum)

LUse WA —389 ofl at 73" C, (199" F.)

T2

SL¥l 'L

TLET &g

sy Uy papuEy
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Section T17

PRESSURE CONTROL VALVE

The pressure control valve comprises an assembly of
valve nnd springs and is located at the front end of the
gearbox, ad@eent to the fronl pump.

The valve itself fits into & bore in the front pump
body and is attached to the end coil of a return speing.
A projection on the hexagon headad plug locates the
other end of the spring (see Frg, TE4),

Operation
The pressure control valve controls the oil delivery
froem the fronl pump, according to the demands of the
hydraulic system. Pressurized oil is directed, via the
control valve, to the outer surface of the front pump
slide, thus moving it to the required delivery position,

The controlling forces i the pressure control valve
are the pump oulpul {mam} pressure and the throttle
pressure. Main oil pressure, acting on the spring-loaded
valve, tends to reduce pump delivery, whilst throtile
valve (T.V.) pressure acting on the T.V, oil regulator
plug assisis the spring in opposing mein pressure and
increases pump delivery. T.V. pressure thus causes the
pump oulput [0 imcrease with increased throtile
opening.

When Reverse is selected, additional oil pressure s
requited to hold the reverse cone cluich in the engaged
position, This pressure is directed to act an the reverse
tooster plug (see Fig. Tad)and as this pressure is greater
than T.V. pressure, pump delivery k& boosted 0 &
pressure sufficient to hold the reverse clutch firmly in
EngRgement.

Pressure control valve — To remove

The pressure control valve can be removed with the
pearbox fitted (o the car and without disturbing any
other pants.

To ensure that the inner parts do not fall out during
removal, procesd as follows.

Unscrew the blanking plug, taking care to retain it

1

FIG. Té6 PRESSURE CONTROL VALVE
IN POSITION

1 0 passage to pump slide B Sealing ring

2 Pressura regulator spring 6 Gearbox casing
3 Revarss booster plug 7 Pump casing

4 TV, or reguletor plug B Oil delivery dugi

Tk
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against the force of the pressure reguiator spring.

Before lifting out the blanking plug place a finger on

the regulator spring and lift out the complete unit.
Separate the spring and valve from the plug; the

damper spring, reverse booster plug and T.V, regulnior

plug can then be shaken from their bores,

Pressure control valve — To inspect

Thoroughly clean all metal parts wsing a cleaning
fluid sach as Trchlorethylene,

Examine the condition of the inner and outer rubbes
cushions and, if they show any signs of detenioration
or damage, they should be renewed. Lubricate the new
rubber cushions with clean gearbox oil before fitting

i

them.

Remove the "0 ring and joint washer from the
blanking plug. then examine the threads for signs of
damage; also examine for damage the threads in the
aluminium gearbox casing. Screw the blanking plug
into the cisng to ensure that the plug enters smoothly
and easily; remove the plug.

Pressure control valve — To fit

Fit a new "0 ring and joint washer, then assemble
the unit (see Fig. TA67) using petroleum jelly wo retain
the plugs and damper spring in position whilst the
unit s itted to the gearbox.

Tighten the plug to the correct torque loading.

B T ]

FIG. TE7 PRESSURE CONTROL VALVE

1 Regulator valve 4 Pressure regulator spring B Sealing ring

2  Inner cushion 5 Damper spring
3 OQuter cushion 8 HAeverse booster plug

8 Joint washer
10  Blanking plug

T TNV regulator plug

DIMENSIONAL DATA FOR
SECTION T17—PRESSURE CONTROL VALVE

PFERMISSIDLE
DESCRIPTION DMMERESI0ON WORN REMARKS
CHMENBROM
Retiarm spring— Free lengthe 2-X3% in. (approx).
(56,8 mm.) (approx.) L e —
Load required [0 comprss 14 lb, # oz, 10 14 Ik 12 0z 14 b
spring Wmgth 0 1-7I8 im, (6,5 ki. 10 6,7 Ki.b (6 hg) e —
(33,73 mm.)
Dam ring— Iree length. T m
pes e B (19,57 mm.) T ey
Load roguired © compness 21 1b. oz 1o 24 1b. T oe 11 b,
spring length 1o 809 in 9,7 kg. 10 11,1 kb (9.5 kg.h e
(LEAT men.)
Hlanking plug Torgue tiThI.:n to hetween 45 lb.0L
amd 50 b0 . —
(6,2 kg and 69 kgm.)

Tl

QLT 'OE'L

1LaT Amp
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The grarbox front pump {see Fig. T58) is a variahle
capacity, engine driven unit which is secured to the
fvont face of the pearbox. A cast iron cover containg a
steed slide, a rolor and seven vanes, The vanes are
positianed in slots in the rotor, the outer edpes running
against the inside of the slide and the inper edges
against two vane rings. 4 bronze bush inm the cover
accepis the neck of the torus cover, and a lip-type seal,
pressed into the cover in front of the bush, prevents
the cscape of oil betwesn the pump and the torus
cover. Another iron casting forms the pump body, This
body bolis onto the cover and coniains a bush whech
supporis the pump drive-shaft; the body also houses
the pump relief valve,

Dperation

When the engine starts, the pump rotor is caused 1o
rotate and to lift fillered oil from the gearbox sump.
The slide can move from a position of maximum
tion, 1o &n eccenine postion diameirically opposite (o
the maximum stroke position. This varies the ol dis-
plicement spice between the rotor and the slide and
causes the oil which is carried round betwesn the vanes
to be forced out at the position of minimom clearance
(see Fig. T69). A position of maximum eccentricity will
enable the pump to supply maximuem delivery ; opposite

;o S =

Chapter T

Section T18
FRONT PUMP AND DRIVE-SHAFT

FIG. TE@ FRONT PUMP AND DRIVE-SHAFT

Aotar

Vane

Shide

Pressure contral
vahee port
Dudet

1
8
8
10

Drive-shaft and
frant annulus gusir
Ralief valva
Priming springs
Vanea rings

Qil seal

Ti0s
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[ METERED OIL
C] Tv. oo

12 N W 9 8 7 6
FIG. TE9 DIL FLOW DIAGRAM—FRONT PUMP

1 Vane T Exhaust
2 Decreased delivery B Relief valve
3 Pressure control vahe 9 Inbet
4 Exhaust 10 Fesd 1o coupling
5 Pressure ofl 1o front 11 Rotor
BOrVG 12 Vane ring
6 Incressed delivery

TIoé

ecceniricity will enable the pump to retirn excess oil
from the rear pump to the sump. This arrangement
enables the front pump to control delivery from both
pumps-

A concentric pair of coil springs hold the slide in the
maximum delivery position in order to prime the pump
rapidly when starting.

The slide position and therefore pump delivery is
varied to maintain the required output in accordance
with the demands of the gearbox hwdraulic system. A
pressure controd valve (see Section T17) is positioned by
pump output pressure (o vary oill ow through a port
permitiing oil pressure o act on the outside of the
alide in opposition Lo the oil pressure on the inside.

Although the front pump absorbs excessive oil from
the rear pump, & relicf valve is fitted in the front pump
body o limit the maximum pressure in the system,

(hl under pressure 15 delivered by the pump to the
fronl serve unil. AL this point it is joined by the supply
from the rear pump, Rear pump oil passes through a
nod-retarn valve which prevents the front pump from
discharging into the rear pump, A small oil bleed is
allowed to by-pass the relief valve in order to supply
oil to the rear pump when the car is stationary or mov-
ing in reverse gear,

Front pump — To remove

To remove the front pump and drve-shaft, it s
necessary to remove the gearbox from the car, then
remove the following units.

Fluid coupling (see Section TI0).

Bide cover, sump and filter (see Secrion TT1).

Front servo (see Section T14).

Rear servo and sccumulbator (see Secrion TT5).

Pressure control valve (see Section TI7).

If necessary, the front pump may be removed from
the gearbox without disturbing the drive-shaft, but, if
the gearbox is to be overhauled it is casier io remove
the drive-shall at this stage.

Withdraw the pump-to-front servo oll feed pipe (ree
Fig. T, then withdraw the filter-to-pump pipe.

Ulsing snap ring pliers (see T.5.D, 2331 —Workshop
Tools) remove the snap ring from the intermediate
shaft as shown in Figure T71. Remove the steel backing
washer and bronze thrust washer; these washers should
be kept together and labelled for easy identification on
assembly.

Remove, the two setscrews which secure the front
pump to the gearbox casing then using the snap ring

pliers, exiract the pump locating washer from its
counteribore (zee Fig, T7I)L







